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1. Introduction 
A 6 MeV heavy ion beam probe (HIBP) is being 
developed for the measurements of LHD plasma 
potentials and density and potential Iluctuations. The 
LHD plasma is confined by the large helical magnetic 
field. The maximum magnetic field is 3T. Positive 
gold ions of 5.6 MeV beam energy are required for 
measuring the inner potential of 3T plasmas. The beam 
energy is the biggest one applying to plasma potential 
measurements. Measuring ·system is composed of an 
ion source, accelerator, beam-line and energy analyzer. 
Some improvements for the beam adjustment 
components and energy analyzer are required because of 
the high applied voltage and operation in leakage 
magnetic field of LHD. The 6MeV HIBP whole system 
has been constructed in this cycle by setting a tandem 
type electro static energy analyzer') The primary 
beam can be observed by detectors mounted on the 
vacuum vessel for the purpose of confirmation of the 
beam trace in LHD magnetic field. 
2. Improvement of accelerator operation 
The 3MV tandem accelerator is used for obtaining 
a 6MeV positive Au+ ion beam. The accelerator vessel 
has been changed to stainless steel from iron when it 
was installed in' the LHD hall. In the beginning, the 
amount of load current at voltages larger than I MV 
abnormally increased. The abnormal current didn't 
recover by over- haul of inner circuit in the accelerator 
tank. But the result of observation through the 
observation window showed that corona discharge was 
occurred between the high voltage terminal and the 
grand wall. Polishing the edge of the wall near the 
terminal reduced abnormal currents. 
3. Improvement in beam-line 
The ion beam extracted horizontally from the 
accelerator is injected into a charge separator and the 
single charged ion beam only is injected into the plasma 
through beam adjustment devices (beam-line). 
Horizontal beam is changed to vertical beam through an 
electrostatic cylindrical dellector of 4.8m radiuses, 
which is divided into four sections for easily adjusting 
beam traces. The voltage applied to the electrodes is ± 
40kV for a 6MeV beam. The leakage current increases 
yearly because dust falls on the electrode from upper 
devices such as LHD. The leakage current is 
dramatically improved by cleaning the electrode. 
A 7.8 0 cylindrical dellector is set near the LHD 
154 
observation port for bending the beam coming from 
under the beam-line and injecting it into the plasma. 
Applied voltage of 40kV requires for 6MeV beam_ The 
field of LHD larger than about 2T causes the dellector 
current and applied voltage to go down. Leakage field of 
a few hundred gauss and parallel to the electric field 
causes the current This problem is being improved and 
tested now. 
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Fig.2 Characteristic of load current 
accelerator in aging. 
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Table I .Result of leak current improvement of 4.8m CD 
stage V(kV) +plate -plate +plate -plate 
(IL A) (ILA) 
I 40 101 113 0 0 
2 40 164 166 2 27 
3 40 110 114 7 0 
4 40 35 16 28 3 
Before cleamng After cleanmg 
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